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SECTION 


GENERAL INFORMATION 


-# 


1.0 INTRODUCTION 


The 2680A Page Printer Verifier is an online diagnostic program 
designed to perform the following functions: 


Verifies 2680A configuration. 
Checks HP-IB interface between the 2680A and the HP 3000. 
Commands the HP 3000 to run printer diagnostic tests. 


Verifies 2680A ability to detect invalid operations generated 
by the host HP 3000. 


Verifies printer electro-mechanical operation by printing test 
patterns and forms to be checked by the user. 


11 REQUIRED HARDWARE 


The page printer verifier will operate on any HP 3000 system 
installed as shown in figure 838-1 and 838-2. 
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| HP=IB INTERFACE MODULE +---—----- + 

| | | 

| | CPU | 

| | | 

| Ss ealhetenh eteteton a 
tenon + | t$--~---~------ + | 
| | IOp | | INTER | | 
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| 
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Figure 838.1 2680A Page Printer Verif 
for HP 3000 Series IIT/HP30341A HPIB 
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12 REQUIRED SOFTWARE 


The Page Printer Verifier is written in Systems Programming 
Language (SPL) and is identified as PD467A. Program PD467A 
will reside in the HP32340 group of the Field.Support 
account. The verifier consists of three separate files 
describe as follows: 


Program File PD467A Diagnostic Program 


| 

| 

| 

| 

Environment File D467ENV | Contains character sets, 
| vertical form controls, 
| and forms used by the 
| verifier. 

| 

| 

| 

| 

| 

| 


Message Set (22) Resides in the system 
, message catalog. Contains} 
majority of messages used| 


by the verifier. | 


13 LIMITATIONS 


The verifier invokes part of the 2680A microdiagnostics by 
issuing the self test command. The selftest function tests 
the printer memory and data control system (DCS). The host 
system, when invoking self test, cannot exercise the printing 
capabilities of the page printer. 


If the user wants to run the entire set of 2680A 
microdiagnostics, and thereby test all printer functions, the 
user must use the 2680A keyboard to issue the appropriate 
command. 


The verifier will test the remaining printer functions, that are 
not covered by self test, by issuing data, forms, and VFC's. 


To maintain system integrity, the verifier should be used by the 
system manager or system operator. 
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14 MIN-OPERATING INSTRUCTIONS 


1. Verify proper online Operation. 
2. Enter the following system commands: 


HELLO FIELD. SUPPPORT, HP32340 
sRUN PD467A 


3. Perform procedures requested by the ve 
NOTE 
keyboard) to run the complete set of 
diagnostics. 


4. To run printer self test, enter the f 
from the printer keyboard: 


a. Press HALT 
b. Enter 1 ENT, 


| 
| 

| 

| 

1 

| 

| 

I 

| 

I 

| 

| Use the printer self-test function (o 
| 

| 

I 

| 

| 

| 

| c. Press RUN. 
| 

| 
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15 LIST OF ABBREVIATIONS 
The following abbreviations are used in this manual. 


| ABBREVIATION | DESCRIPTION | 
[eeesesHsnr Soe  Rateteshatashetatetetehetatehadetaiatatatatetatatatetatatetatetatetataataanataetetes | 
i | | 
| CPVA | Channel Program Variable Area | 
: DCS : Data Control System 
ENT : Enter | 
HPIB Hewlett Packard Interface Bus 
: GIC General I/O Channel 
: IMB | Inter Module Bus ! 
IMBA | Inter Module Bus Adaptor 
7 IOP | Input Output Processor Bus ) 
LDEV : Logical Device : 
, LDT | Logical Device Table | 
LPDT | Logical Physical Device Table ! 
: LPT ; Logical Page Table : 
! MCS | Machine Control System 
| OP Operator ; 
| PCB : Port Controller Bus | 
PHI : Single Chip HPIB Interface 
| | (Processor to HPIB Interface) | 
SM System Manager | 
SPL Systems Programming Language , 
| VFC | Vertical Forms Control 1 
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TING INSTRUCTION 
OPERA U a | 


2.0 INTRODUCTION 


The Page Printer Verifier is an online verifier designed to test 
the operation of the 2680A Page Printer. The verifier is used by 
the system manager or operator. The user calls the program 

and responds to prompts issued by the verifier. The verifier 
first verifies the configuration and communication links. The 
user is then asked to select either all or individual tests. 


Refer to section IV for a detailed description of each 
test section of the diagnostic process. 


2.1 STANDARD MODE OF OPERATION 
l. Verify proper system operation. 


2. Enter the following commands to call the verifier: 


:HELLO FIELD. SUPPORT, HP32340 
:RUN PD467A 


NOTE 


When the verifier starts to run, the break key on 
the user terminal will be disabled and the control 

Y break enabled. This will allow the verifier to 
restore the original condition of the logical device 
under test if the verifier is to be aborted. If the 
verifier is called from a stream job, the disable 
break and enable control Y will not be implemented. 


NOTE 


If more than one 2680A Printer is installed in the 
system, the user will be asked to select the appropriate 
unit. If the printer is not installed, the verifier 
will notify the user and terminate. The verifier will 
also inform the user if the printer is offline. 


3.- A display similar to the following will be observed: 


PD467A PAGE PRINTER VERIFIER REVISION 0.00 
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TERMINAL BREAK DISABLED, CONTROL Y ENABLED BY THE VERIFIER 
(D467MSG 536) 


THE VERIFIER WILL STOP SPOOLING TO THE 2680A PAGE PRINTER 
if spooling was enabled (D467MSG 8) 


PRESENT 2680A ENVIRONMENT 


2680A MEMORY SIZE = 256K WORDS DCS FIRMWARE DATECODE=2114 
NUMBER OF VFC°S LOADED = 1 NUMBER OF FORMS LOADED = 0 
PAGE LENGTH = 8.50 INCHES (21.59 CM)PAGE WIDTH = 11.0 

INCHES (29.94 CM) 
NUMBER OF CHARACTER SETS LOADED=1 


4. Section 1 tests will be run and when completed, the 
following message is displayed. 


TEST SECTION 1 (CONFIG/BASIC COMM TEST) COMPLETE (D467MSG 65) 
DO YOU WANT TO RUN INDIVIDUAL SECTIONS OF THE VERIFIER (Y/N)? 
{D467MSG 500) 


5. The user is asked if individual section tests are desired: 


NOTE 


After section 1 has completed, the user will be asked 

to run sections 2 through 5 or select individual sections. 
If the user selects the individual sections, the program 
will execute the selected sections and allow the user to 
reselect sections, or exit the program. 


6. If individual sections are reqested the following menu is 
displayed: 


SECTIONS AVAILABLE TO RUN ARE: 


SECTIONS 2 (LOOPBACK) 

SECTIONS 3 (SELFTEST) 

SECTION 4 (STATUS TESTS) 

SECTION 5 (DATA TESTS) 

SECTION 6 (INTERACTIVE TESTS) 

ENTER "E" TO EXIT 

ENTER SECTION NUMBER(S) (I.E. 2,3,E) 
3,5,E 


7. The user is asked if a given section is to be repeated 
(loop): If N is selected the following data is displayed: 


DO YOU WANT TO LOOP ON SECTIONS(S) (Y/N)? (D467MSG 504) 
N 
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CEST SECTION 5 (DATA TESTS) COMPLETE (D467MSG 65) 
SND OF PASS 1 (D467MSG 508) 


TERMINAL BREAK ENABLED, CONTROL Y DISABLED BY THE VERIFIER 
(D467MSG 538) 
3ND OF PROGRAM 


3. If a test section is to be repeated the following data 
Ls displayed: 


20 YOU WANT TO LOOP ON SECTIONS(S) (Y/N)? (D467MSG 504) 
4 


INTER LOOP COUNT (MAX=20) (D467MSG 506) 
LO 


the test will loop for the select loop count and then issue 
zhe following message: 


IND OF PASS x (D467MSG 508) X = PASS COUNT 
30 YOU WANT TO RUN INDIVIDUAL SECTIONS OF THE VERIFIER (Y/N) 
User can now reselect sections or EXIT. 


. If all sections tests are to be run respond with N to the 
following message and verify the following system response. 


20 YOU WANT TO RUN INDIVIDUAL SECTIONS OF THE VERIFIER( Y/N) 
q 

CEST SECTION 2 (LOOPBACK COMPLETE) (D467MSG 65) 

PEST SECTION 3 (SELFTEST) COMPLETE) (D467MSG 65) 

CEST SECTION 4 (STATUS TESTS)COMPLETE (D467MSG 65) 

(EST SECTION 5 (DATA TESTS) COMPLETE (D467MDH 65) 

IND OF PASS 1 


TERMINAL BREAK ENABLED, CONTROL Y DISABLED BY THE VERIFIER 
3ND OF PROGRAM 


2.2 SECTION 6 INTERACTIVE TESTS 


ihen section 6 is selected from the INDIVIDUAL SECTION 
lisplay, the verifier enters the interactive mode. The 
ser responds to prompts issued by the verifier. The 
»xrocedure involves operating the page printer keyboard as 
lirected by the verifier. The verifier then processes 
-he manual data and checks the printer response to these 
commands. The following functions are tested in the 
-nteractive mode: 


Halt/Run 

Power Fail 

Page Length of 4.0 inches 
Page Length of 8.5 inches 
Status 
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2.3 DIAGNOSTIC PROCEDURE 

When the 2680A verifier encounters an equipment fault iwhen 
running a test section, a message is displayed to the user 
Similar to ‘the following: 

ERROR IN STEP 42 - OPERATION = TEST STATUS BITS (467445 51) 
ATTEMPT TO SATURATE THE CHARACTER BLOCK PROCESSOR FAILED 

(I/O STATUS WORD 4 BIT 8). (D467ERR 528) 

DO YOU WANT TO DISPLAY PRESENT PRINTER STATUS (V=VERBAL, O=OCTAL, 
N=NO) 


Step 42 refers to section 4 test of the printers ability 
to detect character block saturation. 


The user can display the printer status in two formats. If 
verbal is selected a message similiar to the following will be 
displayed. 

PAGE PRINTER I/O STATUS 


ATTEMPT TO SELECT AN ILLEGAL LOGICAL PAGE TABLE ENTRY (D467EER47) 
ERROR DETECTED IN RECORD 1 ON SHEET NUMBER 0. 


PAGE PRINTER ENVIRONMENTAL STATUS 


2680A MEMORY SIZE = 256 WORDS DCS FIRMWARE DATECODE=2114 


NUMBER OF VFC'S LOADED =1] NUMBER OF FORMS LOADED=0 
PAGE LENGTH=8.5 INCHES PAGE WIDTH =11.0 INCHES 
(21.59 CM) (27.94 CM) 


HPIB DEVICE ADDRESS = 7 

SIZE OF THE INCOMING DATA BUFFER = 16 (512 WORD BLOCKS). 
NUMBER OF AVAILABLE 20 WORD BUCKETS = 12105. 

NUMBER OF BUCKETS USED SINCE LAST JOB OPEN =47 

NUMBER OF DATA BLOCKS IN THE INCOMING DATA BUFFER=0 
NUMBER OF ACTIVE LOGICAL PAGES=1 

NUMBER OF CHARACTER SETS LOADED=1 

NUMBER OF CHARACTER SET WORDS=1712 

NUMBER OF FORM WORDS=0 

NUMBER OF VFC WORDS LOADED=66 
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If octal is selected, a complete dump of both the I/O status and 
environment status is displayed. Note, the % sign indicates 
value is presented in octal notation. 


WORD I/O STATUS ENV STATUS 
0 3004004 %000020 
1 000000 027511 
2 3000000 %000057 
3 %000000 %010100 
4 001000 070101 
5 000000 3000654 
6 %000000 %000000 
7 000000 %000102 
8 %000000 %021156 
9 %000000 000000 

10 %000000 %000675 

li %000000 004102 

12 %000000 %000000 

13 000001 000000 

14 %000000 %000000 

15 %000000 000000 


Notice that bit 6 in word 4 is on. Refer to the STATUS 

and CONTROL WORDS section (appendix A) for a description 

of word 4 bit 6. Word 13 bit 1 indicates error was detected 
in record one (1) of the transmitted data block. 


The octal representation of the environmental octal dump is a 
duplicate of environmental display and is displayed for 
information only. 


2.4 DATA TESTS 


The data test run during test section 5 causes the printer 
to print specific data and forms. This data is used to 
verify proper printer operation. Appendix C contains a 
copy of the data generated during test section 5. 
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EXECUTION TIMES 





3.0 INTRODUCTION 


The following information supplies the time required to run each 
section of the page printer verifier diagnostic. 


NOTE 


The execution time for section 1 tests is not listed 


as time is dependent on spool time, configuration, load, 
and other factors. 


The execution times listed are based on the slowest 
time (measured on an HP3000 series 30). 


ee ree tn rr ee re i ee re ee re we oe es ee ee re re ee re ee ee me ee ee cms oe ee ee ee te, 


| SECTION | NAME | RUN TIME | 
[eS SS SES rene ee ate Sa ee Sse | 
| i | | 
| 1 | Configuration and Basic | NA | 
| | Communication Test | i 
| | | | 
| 2 | Loopback Test | .4 seconds | 
| | i | 
| 3 | Selftest } 3 seconds | 
| | | 13 if looping | 
| | | | 
| 4 | Status Test | lmin, 15 sec | 
i | | | 
| 5 | Data Test | 1lmin, 33 sec | 
| | | | 
| 6 { Interactive Test | manual | 
| | | | 
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TEST DESCRIPTIONS 


4.0 INTRODUCTION 


The 2680 Page Printer Verifier is a diagnostic program to verify 
the configuration and operation of the 2680A Page Printer. The 
program is functionally divided into sections and step numbers to 
allow the program to reference section step numbers when error 
messages are issued to the user. In this manner the user can 
refer to this section of the diagnostic manual for detailed 
information concerning the test performed. 


Error messages generated by the verifier will indicate the step 
where the error occurred. .The error message format is as 
follows: 


ERROR IN STEP x (where x equals the step number) 


After the error message is generated, the program will issue a 
problem description, and when possible, a list of probable 
causes. Messages originating from the system message catalog are 
identified as Page Printer messages (D467MSG) or Page Printer 
errors (D467ERR). 


System Message Catalog Examples: 


SPOOLING TO LDEV 14 (2680A PRINTER) WAS STOPPED BY THE VERIFIER. 
(D467MSG 4) 


2680A PAGE PRINTER IS NOT CONFIGURED INTO THIS SYSTEM. (D467ERR1) 


The verifier uses message set 2 in the system message 
catalog to further explain failures relating to intrinsic 
commands. 


If an I/O error is detected while the verifier is using an 
intrinsic or external procedure (read, print, GENMSG..etc), the 


verifier will first attempt to restore th original spooled state, 


reset the ALLOW mask for the user, and abort the program by 
calling th QUIT intrinsic. 
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Input/output status errors ocurring in the 2680A, while the 
verifier is in process, will be handled by the verifier. I/O 
errors are normally handled by the driver. The driver is 
notified on each request that an I/O request from the verifier is 
being processed. 


Irrecoverable errors, detected by the verifier, will cause the 
program to report the error; restore the users original ALLOW 
mask; return the spooler to its original state (providing the 
spooler was not altered since the verifier began executing); 
enable the console BREAK function, and disable the control yY 
break. 
All other errors will allow the user to obtain the printer status 
(I/O and environmental) and display the status for analysis. 
After each error, the user will have an option to continue or to 
exit the program. 


4.1 TEST SECTIONS 


The Page Printer Verifier is divided as follows: 


+ 
i 
i 
1 
{ 
i 
i 
! 
i 

——+ 
1 
i 
\ 
i 
I 
1 
i 
\ 
1 
i 
1 
1 
i 

——+ 
I 
1 
i 
1 
1 
1 
i 
1 
t 
\ 
{ 
i 
1 
j 
t 
i 
1 

I 
1 
{ 
I 
1 
1 
i 
+ 


Unit configuration and] 
present condition | 


| 

| | | 

| | | 

| | | 

| | | i 
| 2 | 20 | HP-IB Loopback | 
| | | | 
| 3 | 30 | Selftest | 
| | | | 
| 4 | 41-47 | Status Tests | 
| | { | 
| 5 |} 50-55 | Data Tests | 
I | | | 
{ 6 | 60~62 j . Interactive User Test | 
l | | I 
| 7 | 70 | Restore. Users | 
{ i | Environment | 
| | | | 
+----+--- t--- tonne ee ee + 
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4.2 TEST SECTION DESCRIPTIONS 


The test section description is arranged in STEP NO. order 
to allow the user to quickly locate diagnostic data. The test 
description contains a functional description of each test step. 


10 


il 


12 


Verifies user has system manager or operator capability. 
Prints title message and checks system tables for a 2680A 
printer. 


Verification is accomplished by checking the LDT for a 
type 32 (printer) and the LPDT for a subtype 8 (2680A). 
When types 32 and 8 are detected, the LPDT is checked to 
determine if the printer is a virtual device. 


If the printer is a virtual device, as setup by another 
process, the LDEV and the spool status are not saved. If 
the printer is not a virtual device, the logical device 
number (LDEV) and the spooled state information is stored 
until the entire LDT has been tested. 

If more than one 2680A is detected, the verifier will 
identify the LDEV and request the user to enter the LDEV 
to be tested. 


The step is completed by disabling the user terminal BREAK 
key and enabling the control Y function. 


Obtains CPVA address for channel program failures. 
Verifies 2680A is properly connected by checking printer 
identification. 


Failures encountered at this point can be attributed to 
one of the following 2680A conditions. 


PROBABLE CAUSE 
Unit not connected or powered-on. 
Unit not configured properly 


Unable to identify. Defective General Interface Channel 
(GIC) chip or DCS PHI chip. 


Two devices with the same device number sharing the same 
GIc. 


Assumes 2680A control by issuing STOPSPOOL, STARTSPOOL, 
SUSPENDSPOOL, DOWN, UP, GIVE or TAKE console commands. 
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13 


14 


20 


20 


If the printer is not active, the verifier will place the 
device under test into the diagnostic mode. 


If an active job is printing or waiting to be printed, the 
verifier will suspend spooling to the LDEV under test. 


The user is notified that the verifier will wait for the 
active job to complete. — 


The operator will be notified anytime the spooled state of 
the LDEV is modified by the verifier. The user will also 
be notified that the verifier will change the spooled 
State of the device under test. 


Obtains printer status, Displays the following 
information on the console: 


PRESENT 2680A ENVIRONMENT 


2680 MEMORY SIZE= K WORDS DCS FIRMWARE DATECODE= 
NUMBER OF VFC'S LOADED= NUMBER OF FORMS LOADED= 
PAGE LENGTH= INCHES ( cm) PAGE WIDTH= 

INCHES( cm) 


Issues job abort and job open commands to the 
printer. Forces printer to clear previous 
environment and load default environment. 


Reads environmental status and verifies default 


environment is loaded (1 character set, 1 VFC, 1 active 
LPT, no forms etc..) 


Issues job close command after Status is checked to 
complete job open request. 


Section 2 HPIB LoopBack 
NOTE 


User can select and loop on this and any other test 
section for troubleshooting purposes. After a section 
is performed, the program returns to this point for 
test selection Or program termination. 


Verifies integrity of data link between host system and 
printer. The host system is instructed to transmit 256 
data bytes (0-255) to the printer, with a write loopback 
request. Data is stored in the printer buffer, read back 


(read loopback request), and compared with the original 
transmitted data. 
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Test will loop 100 times to detect any possible 
intermittent problems. 


Section 3 - Selftest 


Issues printer selftest command. Command activates a 
portion of the printer's internal micro-diagnostics 


affecting the printer DCS and memory. Checks selftest 
results. 


The following selftests are performed: 


Character block processor test 
Main memory test 

External register test 

Data processor test 


NOTE 


A ten second delay will be added to the 
selftest function if section 4 (status) 

or section 5 (data) are selected with the 
looping option. Delay is required to insure 
the laser beam has been turned off before the 
printer's internal diagnostics are executed. 


Section 4 - Status Test 


Issues a job abort clear to place printer into the 
default state and issues a job open command. 
Tests printer ability to: 


detect an attempt to print with a deleted character set 
(status word 5 bit 2) 


detect an attempt to select an undefined form (status 
word 4 bit 6) 


select an undefined VFC (status word 4 bit 5) 


The character set test is performed first by downloading a 
character set containing one character and then selecting 

and deleting the character set (printer does not know data 
has been deleted until data access is attempted). 


An attempt to print using this character set should 
produce an error. 


The form and VFC are tested by downloading a logical page 
table with erroneous information (undefined VFC and 
turning forms on without the form being loaded). The 
printer receives a block of data describing the section 
and step number. When the printer attempts to link this 
data, the printer will detect an error in each case (form 
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41 


42 


43 


and VFC) and set the appropriate status bit. Once the 


Status bit is detected a job abort is issued to prevent 
the data from being printed 


Test the printers ability to detect that the Pen has been 
moved off of the logical page (status word 4 bit 7) and 
selection of an illegal logical page table (LPT) (status 
word 4 bit 6) will cause an error. 


The move pen error is generated by issuing the move pen 
function to the printer with an "x" coordinate that is off 
the page. A select logical page function to a non 
existent logical page table followed by a print request is 
made to generate a selection of an illegal LPT. Printing 
will not occur. 


Test the printers ability to detect saturation of the 
character block processor (status word 4 bit 8) and an 
attempt to exceed the maximum number of copies per physi-~ 
cal page (status word 4 bit ll). 


Saturation of the character block processor occurs by 
sending one line of data (130 A's) followed by a move pen 
command of minus ten dots in the Y direction. Another 
line of data (130 B's) is then sent followed by a move pen 
of minus ten dots in the Y direction. A line of data (130 
C's) followed by another line of data (130 D's) is then 
sent to the printer to create the error. 


Exceeding the maximum copies per physical page error is 
created by setting the maximum number of copies to two 
(2), setting the repeat page limit to three (3) and 
transmitting a line of data to print. 


Test the printers ability to detect an attempt to select 
an undefined character set (status word 4 bit 3) and out 


of memory for an attempted Character Set load (status word 
4 bit 0). 


test the printers ability to detect the following: 


An attemptan attempt to select an undefined character 
set (status word 4 bit 3) 


out of memory condition for an attempted character 
set load (status word 4 bit 0) 


The undefined character set selection error is created by 
downloading a character set and selecting it, followed by 
selection of a non-existent character set with an attempt 
to print data using this non existent character set. 
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The out of memory error is created by sending the printer 
a character set that has the number of words per character 
equal to 8190 and the number characters in the set equal 
to 128. The printer will compute that the space required 


to load this set exceeds the printers capacity (256K 
words). 


Test printers ability to detect no memory available for an 
attempted VFC and Form load. 


The printers memory is filled up with large VFC's (64K 
words each). When the last VFC is loaded the printer will 
obtain the number of words in the VFC table that is about 
to be loaded (64K), calculate that it cannot fit into the 
available memory space and generate an error. 


The form load error is generated by sending the printer a 
form load that has 128 triplet words and 8190 dot per bit 
words in the form descriptor block. The printer will 
calculate that this amount of data will not fit into the 
users memory area and generate this error. 


Test the printers ability to detect an invalid spoolfile 
block error (status word 1 bit 12). 


A write with an invalid printer function code is 
transmitted to generate this error. 


Test printers ability to detect a "no memory available for 
data" error and a "select VFC with LPT word 10 of -1" 
error. 


The first error, no memory available for data, is 
generated by filling the available users memory area in 
the printer with VFC's and a form so that there are only 
approximately 500 words of memory left. A block of data, 
1024 words, is then sent to create the error (status word 
4 bit 13). 


The second error is generated by loading an LPT with word 
10 (height of base character set) equal to -l. This LPT 
is selected and then data describing the test being 
performed is transmitted to. the printer. The attempt to 
print this data, using the printers default character set, 
with word 10 being -1 will cause the error (status word 4 
bit 14). 


Test printers ability to create a skip to a non-existing 
VFC error and its ability to clear forms, VFC's and 
character sets. 


A non-existing VFC error is created by sending a VFC with 


all zeros to the printer, selecting that VFC and sending 
data that describes the test being performed. When the 
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Printer attempts to use this VFC it will detect the error 
(status word 4 bit 15). 


The multi-copy forms table error is created by first 
clearing the previous environment, turning on the multi- 
copy forms feature in the printer and transmitting data 
describing the tests being performed. The error (missing 
multi-copy form table) should be detected immediately 

and cause I/O status word 4 bit 10 to be set. 


Test printers ability to clear forms, VFC's and character 
sets. Activates and deactivates logical page tables 
(LPT's). 


The clearing of forms, VFC's, and character sets are 
tested by loading the environment file, "D467ENV", and 
checking if the correct number of forms, VFC's, 
characters, and active LPT's were loaded. The printer is 
then commanded to clear all forms, VFC's, and character 
sets. The printer environmental status is then checked to 
confirm the cleared status. 


The active logical page tables will be tested by loading 
the environment file “D467ENV" and deselecting LPT's 
3,4, and 5. Environmental status is checked to confirm 
the active LPT's were reduced by three (3). Selection of 
of two or more LPT's is made and checked for proper 
operation. 


Section 5 - Data tests 


This section will exercise the remaining portions of the 
printer not previously tested by the selftest command. 
This includes the Machine Control System (MCS) which 
controls and monitors paper movement and all mechanical 
functions associated with paper movement. 


When the Verifiers environment file (Appendix B) is 
loaded, all logical pages (0 through 6) sent to the 
printer will be initially active. The Verifier will 
deselect and select logical page tables as required. It 
will also select the appropriate primary and secondary 
character sets, turn off the multi copy forms overlay 
feature and back on again when required, turn on and off 
the auto page eject function and use all three modes of 
carriage control ( ~%200, %200-%277 and %300-%317). 


This section will generate 17 Pages of data. The 
format of this data is contained in Appendix C. The 
first page of this data will be reproduced three times 
on the printer but will be shown once in the Appendix. 
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Refer to figure 838.2. 


Issue a Job Open and verify proper operation of the 
previously loaded default environment by printing three 
pages of data using the entire ASCII Character Set. One 
page of data will be transmitted and the Printer will be 
instructed to repeat this page 3 times. This will test 
the Printers repeat page feature. A Job Close will be 
issued to force the last page of data to be printed. The 
environmental status will be read to determine if the 
three pages were printed. The Job Close will clear all 
variables associated with the previous job and toggle the 
job separation marks. 


Refer to figure 838.3 


Issue a Job Open and load all Logical Page Tables, 
Character Sets, VFC's and Forms that will be used for the 
remaining tests. Test Printers ability to print 20.1K 
characters on one page using a 7 X 11 (dot) character set. 
The data will be printed in the Portrait Mode (90 degree 
shift with respect to the direction of paper motion). 
There will be two character sets selected at this point. 
The primary character set is 14 X 22 dots in the landscape © 
direction (0 degree shift ) and the secondary is 7 X ll 
dots in the portrait mode. The character set selection 
will be done using the eighth bit mode (most significant 
bit on selects the secondary character set). If the 
printer fails to select the secondary character set using 


the eighth bit mode, the data will be printed in the 
landscape mode. 


A null clear (0) will be issued to force this data to be 
printed. 


Refer to Figure 838.4. 


Test the Printers ability to print 255 characters/line 
using a 7 X ll (dot) secondary character set. Printing 
will be done in the Landscape Mode (printing is not 
shifted,same as default mode) using the eighth bit mode to 
to 

select the secondary character set. The primary character 
set is 14 X 22 dots in the landscape mode. 


This step will print the alphabet beginning with ten "A"'s 
per line and incrementing each line length by ten until 
the letter "Z" is printed which will only print 255 
Characters per line. The last line will be repeated ten 
more times and the alphabet will be decremented by ten 
characters per line and it will terminate with ten "A" 
characters on the last line. A null clear will be 
performed to force the page to be printed. 
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Refer to figures 838.5 through 838.8 


- Using the default Vertical Forms Control (VFC) test all 


channels. User will determine if this feature worked 
Properly by checking the printed results. Two forms will 
be used in this step. The first one provides a border 
that will indentify the boundaries of each logical page. 
The second form will provide line numbers (1 - 60) that 
will be used to verify proper operation of the VFC. Data 
will be printed in the Landscape Mode (default) using a 7 
X ll (dot) character set. Three logical pages per 
Physical page will be utilized to place more actual data 
On each physical page. A null clear will be performed to 
print the last page of data. 


The first and third Physical page of data will be printed 
with the printers auto page eject feature on and the 
second physical page will be printed with this feature 
off. With VFC's enabled and being utilized, the auto 
eject feature should have no effect. This step also uses 
the prespace and postspace mode of printing. 


Refer to figure 838.9 through 838.11 


Print a page of data with multiple character sets and 


forms using the multicopy forms overlay feature in the 
printer. Data will be printed in each of the various 
Print directions except the reverse landscape direction 
(180 degree shift). A null clear will be performed to 
force the last page of data to be printed. 


This step will print a three part form consisting of 

five individual forms. They are the form itself, a border 
with the form number and three forms each describing the 
title of the copy being printed. The Only data that is 
transmitted to the form for printing is the statement 
"SAMPLE FORM". This statement is positioned on the form 
using the move pen absolute feature in the printer. 


Refer to figures 838.12 through 838.14 


This step tests the shift in and shift out feature of se- 
lecting primary and secondary character sets. The header 
on the printed page, describing the test being printed, 
will only appear on the first page. After the header is 
printed the logical page for the header will be turned off 
and the only active logical page will be LPT 2 (10.9" x 
7.0"). Page switching will be done with the VFC. 
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The entire ASCII character set, beginning with apostrophe 
(%41) and ending with tilde (~ %176), will be printed. 
The two character sets used for this test are: 


a. Primary set - (14 x 22 dots) landscape direction 
b. Secondary set - 7 x 11 dots) landscape direction 


Each line will have 25 ASCII characters printed in the 
primary character set, shift in mode, followed by a 
descriptive block of data in the secondary character set, 
shift out mode. The same data described in the previous 
line will be repeated once more on each line. The test 
will continue with the next ASCII character until the last 
one has been printed. 


Refer to Figures 838.15 and 838.16 


This step will test the page skipping features of the 
write function (parameter Pl) and the page control 
function (function 140). 


This step will begin by activating logical pages 3, 4, and 
5, selecting character set zero (0) and performing a 
physical page eject (function 140 parameter Pl=3). The 
step number information will be printed and a skip to the 
next logical page (LPT 3) will be issued with a write 
function Pl parameter of $61. From LPT 3, character set 2 
will be selected, two lines of data will be printed, and 
an unconditional skip (write function P1=%63) to LPT4 will 
be issued. Two lines of data will be printed from LPT 4 
and a conditional skip (write function Pl=%61) will be 
issued. On LPT 5, print one line of data identifying the 
logical page. A function 3 (file open) is issued to close 
the physical page of data and move the pen to the top of 
the next physical page. 


Once a new page has been opened, a function 4 (file close) 
and multiple page ejects using write functions with Pl 
Parameter =%61 will be issued, to verify these functions 
do not cause multiple page ejects. At this point the step 
number information and a description of the preceeding 
lines in this paragraph will appear on the top of this 
page. The page skipping feature using fuction code 140 
will be tested as follows: 


a. Select LPT 
b. Select LPT 
c. Select LPT 
dad. Select LPT 
e. Select LPT 
f. Select LPT 


(function 140 P2=3) and print using VFC. 
(function 140 P2=5) and print using VFC. 
(function 140 P2=4) and print using VFC. 
and print without VFC (function P1l=4). 
and print without VFC (function P1=4). 
and print without VFC (function P1=4). 


ON & Ww & OW 
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Selecting an LPT will cause all forms associated with it 
to be printed, If the VFC is used, printing will also 
begin on line number 1. If the VFC is not selected, the 
printing should begin on the top of the logical page. 


At the completion of this step, a job close will be 
issued. The environmental status will be checked to 
confirm the proper number of pages were printed. 


Section 6 - Interactive user tests 


This section will allow the user to test the remaining 
testable status bits by placing the printer into known 
States and allowing the Verifier to confirm proper 
detection of these conditions. 


Ask user to press the halt button on the printer and type 
"GO" when ready. I/O status word 1 bit 0 is checked for 
proper operation. 


Ask user to power fail the printer, press run key, and 
type "GO" when ready. I/O status word 1 bit 2 is 
checked for proper operation 


When the printer starts the power on sequence, the "HP2680 
PAGE PRINTER" message will be displayed, and approximately 
2 seconds later, the "JOB ACTIVE PWR FAIL" message will be 
displayed. 


This step tests the ability to change page length from the 
printers keyboard, test for error when page length is made 
programmatically that is greater than that just set and 
verify that an attempt to print a larger logical Page: onto 
the smaller one set by the operator causes truncation of 
the larger logical page. 


This step will cause the printer to start a print 
Operation (turn motors on). Printing will not occur if 
normal operation is achieved. 


Section 7 - Restore users environment 


Restore original spooled state of the device under test. 
Before this is done the Verifier will check the present 
spooled state to see if it has been altered since the 
diagnostic began. If it has, the user will be notified of 
this occurence and the Verifier will terminate. If not, 


the original condition will be restored. 


Restore users original environment (allow mask), enable 
terminal break key and disable control yY. 
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INTRODUCTION 


I/O Status 


The 2680A status reports contains 16 data words to indicate 
the condition of the 2680A system. The status report is used 
to diagnose 2680A system faults. The following is an 
example of an I/O display in response to the OCTAL 


command. 
NOTE 
Words 2 through 15 and bits 1,2,3 and 4 of word 1 are 


cleared whenever the I/O status block is returned to 
the host system. 


WORD I/O STATUS ENV STATUS 


0 004004 000020 
1 000000 . 027511 
2 %000000 %000057 
3 3000000 %010100 
4 %001000 070101 
5 %000000 3000654 
6 %000000 %000000 
7 %000000 000102 
8 000000 %021156 
9 %000000 %000000 
10 %000000 000675 
ll 000000 %004102 
12 000000 %000000 
13 3000001 — 000000 
14 %000000 %000000 
15 %000000 %000000 


I/O Status Word 0 


Word 0 identifies status words containing valid 

information. Each bit, starting with bit one, indicates 

the status word (1-15) containing valid information. For example, 
if bit 4 is set (1), then word four contains valid status 

data. 
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LS ee eS ue ee OOO Sve OD OD SR cS em eh ON me se mee we ep eS mee cen um me Sm Om ey me rm ce nn re ey ee ee me en ee cee ene ee 


{STATUS WORDS CONTAINING 
VALID DATA 


LL OE NO EY ey ME ND AD SS ty ooh a ee mn mS eS ne we ee nee nm wee eee ee ee men we ee ee ve 


RESERVED 
--~> TRANSMISSION ERROR DETECTED IN PRINTER 
(CHANNEL COMMAND ERRONEOUS OR 
DATA LENGTH ERROR) 
|----~~- > PARITY ERROR DETECTED IN HPIB 
|--------- > POWER UP COMPLETED SINCE LAST I/O 
STATUS READ 
on -------- > MESSAGE BEING DISPLAYED ON 2680A PRINTER 


| --------------- > O=ONLINE, 1=OFFLINE 


I/O Status Word 3 - Machine Control System (MCS) Fault Member 


Pe AO te Ce Ee DD YY SY DY eh SE AND SS tr UD hte nw SUD UD OD Ste Mw GE OED SD SS mW SOT GD en win cp Se GUE Gs Mad enh rte ERD Nem An A Ge fh 


Contains octal word indicating a given machine fault 
(i.e. paper jam, out-of-paper). The status word is 
translated to a message and displayed on the printer 
readoutLED display. 
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I/O Status Word 4 


was made to use a multicopy forms table 
that was not loaded for this job. 


| BIT | DESCRIPTION | 
eee ee re | Dn a ee ee a pe ee 
| | | 
{ 0 | No memory available for attempted { 
| | character set load | 
| H | 
} ol | No memory available for attempted | 
| | form load I 
| | | 
| 2 | No memory available for attempted | 
| | VFC load . | 
| | ; { 
| 3 l An attempt was made to print data without | 
| | a selected character set | 
| | | 
1} 4 | An attempt was made to select an undefined | 
| | form | 
i | | 
} 5 | An attempt was made to print data without | 
| | a selected VFC | 
| | | 
} 6 | An attempt was made to print data without | 
| | a selected logical page table (LPT) | 
| | ; | 
| 7 | An attempt was made to move pen off the | 
| | logical page. | 
| I l 
| 8 | The printer could not process all data | 
| | before transfer was made to the | 
| | drum/paper. Data will be lost. | 
| | : | 
| 9 | Data block contains format error. Invalid j 
| | function code or record/block size error | 
i | ' | 
{| 10 | Missing multi-copy forms table. An attempt| 
| | | 
| { | 
| | i 
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NN OS ES SO Ne a St ne Say uD Se Hy re cD aR es me On ie we ie oes eee oe ee ee ey we 


| BIT | DESCRIPTION | 
eo ae et re oe oe we | ee re a an se ee ee se ee ee 
l | | 
} il | Maximum number of copies per physical page | 
| | has been exceeded | 
| | | 
| 12 | A command or function code was received | 
| | without a job in process | 
| | | 
| 13 | No user memory available. User memory | 
| | is loaded with character sets, VFC's, forms | 
| | and data. The current data transmitted | 
| | cannot be processed and will be lost. | 
| | | 
| 14 i A VFC is selected by a logical page table | 
| | entry which has word ten (line spacing on | 
| | page) less than or equal to zero. | 
| l | 
| 15 | A skip was made to a non-existent VFC | 


SLO ee ee Oe oe rue me AO Oe em SOY OS A AY Me RE SReD Sam SP OD LOR Sul Gm Lan emt MD Wem On wh mS eam nh weal tle en meme ms smh ey my ee 


PCN AN SF SS CD NN NS YO NY MN SD Sy SS TY Se SY SY OS PDO MD nu) mS GED Shu Ovid cm ED MD ou Demo ie att omy md caps me uD an wtb 


record was processed. Record was skipped. 


| BIT | DESCRIPTION | 
ee ee we ee | ee a me ee Ae mt He Wee eh ou eS Oe mh wy me ees ene te ne mee om ewe 
| | | 
1 O- | Logical page was truncated to fit on the | 
| J physical page. r 
| | | 
| 1 | Page size requested by programmer does not | 
| | match page length set by operator. The | 

| | operator-set page length will be used. 

1 | 

} 2 l 

I | 

I I 


| 
| 
No character set selected when print | 
| 
| 
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NOTE 


I/O status words 12,13,14, and 15 are double 
word integers. 


I/O Status Word 12 


Contains error record number defined by word 4. 
Information is reported during a JOB function. 


I/O Status Word 13 


Contains error record number defined by word 4. 
Information is reported during a JOB function. 


I/O Status Word 14 


ee rte er ee ee rm Nae ru eh aay a mh ms ee ey mh ne nh mh oak ke wht ah th ah a SD cm eh CO AE Me Yh SS 


Contains sheet number where error occured as defined 
by word 4. Information is reported during a job 
function. 


I/O Status Word 15 


Contains sheet number where error occured as defined 
by word 4. Information is reported during a job 
function. 
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Environmental Status 


The environmental status report contains 16 data words indicating 
current configuration, print job, and printer mode of the 2680A 
Page printer. Data is supplied to assist in the interpretation 


of diagnostic data. 


Environmental Status Word 0 


« 
- Pe ey NO ce a OR lt Sy em ih NP SRD SO Ot SO mh ee OD aD es SP OD Se en OP uD eh ee cD cp He eum ney sn wee ew 
OS oe A SCO Sk A NS OO A AE CN WS SS ee SS GE AA Sm SE SU Ke St WD HP Mi CO UND =D su ER GamD Sev evp cd ante cep wm ene eve em ee ee em 


Se ee ee Ses RD wend OR MOD mS CONS ee ee he ee ee a ee Oe StS OD RO ANY AED Me SO SOD ny MUP eed Lim wD ee, 


| 
Number of data blocks Size of incoming data buffer 
in the incoming data in 512 word blocks 
buffer 


Environmental Status Word 1 


Oe RO A SD A YS A ON LO SNH ST SR eS SO Se SOD SA Sh SD SSD SU) A ED St Yn See ks sit HO um tithe ces eet au sem ve ene 


Number of twenty word buckets available. 


Environmental Status Word 2 


VO SS RN ES a ON Cl eS SS SO SE SS nD SOTO AO SO SP SNP OR OP i) EY SD Hd Sr A Sm) nth MD cic ee ees DP 


Maximum number of buckets used since last job open. 
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Environmental Status Word 3 


| 
| Number of forms loaded in 
| printer 

| 


| ---------- >Number of VFC's loaded in 
printer 
| enna an e+ >Amount of Printer Memory 


00=128K words 
01=256K words 


Environmental Status Word 4 


ee we eee re te ae ae ee ee ae eee ee ee ee ee te ee ae a ee re ee 


| 
| Character sets loaded in 
| 
i 


| 

| 

l printer 

| 

|  Ketentntentotertentertnete >Number of active logical 
| pages 

| 

| mrt rrr rrr rcs >HPIB address (dev 0-7) 


Number of character set dot/bit image (words+3)/4 plus 
the number of proportional spacing (words used plus 3)/4. 


Environmental Status Word 6 
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Number of form dots per bit (words + 3)/4 plus the number 
of form triplet (words plus 3)/4. 


Environmental Status Word 7 


mn ne ae a A ee RS SN SY SY FY SRY SOO Se SD AH ND oN eh ee SD Wy SS RD Oe eh SE ptt mee a cee ey we em eames mas ca ante te ons 


ee SY CS eS EH SAY NO A SEY MED A END OO ST SS SO Me A SoA eS SO NO aD en GE AAED GED eo wes em ew ue Mees ee 


Number of VFC words loaded. 


Environmental Status Word 8 


Page length in the Page width in direction of laser 
direction of of paper scan, in 0.1 inch increments 
motion, in 0.25" 

increments 
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Environmental Status Word 9 


NOT USED 


End of job encountered while printer 
was in the silent running mode a etetaeate 


Form not printed on page as form started 

before the quarter inch margin on the top 

or bottom of page. Error was caused either <-- 
by programmer error, or operator used the 
registration switches to locate the form off 
the page. 


Data truncated from top or bottom of page. 
Programming error occurred or operator moved 

the print off the page with the registration <----~ 
switches. 


Environmental Status Word 10 


ee ee ae ek Sam ae Sneath ND OS ED OY A A cS SD SD ND ME Sue ce 


Number of USER AREA words actually loaded, plus 3 
divided by 4. 


Environmental Status Word lil 
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Date code of DCS firmware currently installed 


Environmental Status Word 12 


Number of non blank characters clipped (not printed) on 
this job. 


Environmental Status Word 13 


CST SSeS et SS ae eee ee eee ae ee ee 


Reserved 


Environmental Status Word 14 and 15 


eg ee Te a Same mew eee ae Geos es tl 


OE EE Se ES mS SS a se Se ees ew ee 


Number of physical Pages printed since last job open 
(signed double integer). Indicates total number of 
physical pages printed for this job since the environmental 
Status block read function. 


838-36 





ENVIORNMENT FILE 


INTRODUCTION 


The environment file (D467ENV) used by verifier is described 
below. 


CHARACTER SETS 


| CHAR | CELL | | CHARACTER CODE BASE- | 
{SET NO. | HEIGHT WIDTH | ORIENTATION| LOWEST HIGHEST LINE | 
| --------- | penn a ennn nnn n nee aaeetaregepeneranetatane | ereen nano aren nennnan a= 
{ 0 {| 22" 14" | O DEGREES | 32 126 6 | 
i il { 11" 7" | 90 DEGRESS | 32 126 3 | 
} 2 { 11" 7" | 0 DEGREES | 32 126 3 

| pon nnn nn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nt rnnnnnnnces | 

LOGICAL PAGE TABLE 
{LOGICAL PAGE| PAGE l | DISTANCE FROM |BASE CHAR| 


{TABLE NUMBER|WIDTH HEIGHT|ORIENTATION|LEFT TOP MARGIN| SET | 
| eonnnnn-e=-- | emwnnnn ann | -ea-aa non == | pomnnnnnnn anna | ooaeenn n= | 


| | | | | | 
| 0 { lo" 4" | O DEGREES | 0.5" 0.5" O | 0 | 
| 1 | 6.5" 10" {90 DEGREES | 1.5" 1.0" 0 | 1 | 
/ 2 10.9" 6.5" | QO DEGREES | 0.1" 1.5" 0 | 2 | 
| 3 |3.25" 4.06" | O DEGREES | .25" 2.5" 0.2} 2 { 
| 4 |}3.25" 4.06" | 0 DEGREES |3.75" 2.5" 0.2| 2 | 
| 5 {3.25" 4.06" | O DEGREES {7.25" 2.5" 0.2| 2 | 
| 6 }11" 7 | © DEGREES | 0" 1.0" O | 0 | 
| | | 
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FORMS TABLE 


| FILE NAME FORM NAME NUMBER OF ASSOCATED WITH § |} 
| SUBFORMS LOGICAL TABLE NO| 


| 

| NEWFORMS COPY1 1 6 
{| NEWFORMS COPY2 1 6 
| NEWFORMS COPY3 1 6 
| NEWFORMS HEADBORDER 1 0 
| NEWFORMS . LOGPAGENUM1 2 3 
| NEWFORMS LOGPAGENUM2 2 4 
| NEWFORMS LOGPAGENUM 3 3 5 
| NEWFORMS NEWLINENUMS 1 3,4,5 
| NEWFORMS NEWREQFORM 13 6 
| NEWFORMS REQBORDER 1 6 
| 


ee a ne nae a ee nee ne ne a A Ds OE uh ld OO AOD OLD OE EE ORO GOED NN OO OOD OD SE GUE SD SD SD Se SD Nn AED ED GE SP SE OS SO OD GN TE OU RD DD es 
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aerenon 
DATA 
[_c | 


INTRODUCTION 
Appendix C contains copies of the test printout generated 


during the performance of test section 5. Data is supplied to 
show the normal response to the section 5 diagnostic test. 
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SECTION 5 STEP SO ieyint ASCII character 
(Test REPEAT PAGE FEATURE by duplicating t 


PITT TTTITITT TITTLE PITT eT Teer rer eee 


SSSSSTSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
TUCUCULEECLLSCECLELELELTECECCULEECLCCULLECLUL UE ELULLELEE 










G00000000000C000000000000000000000000 
2222 222222222222222222222 222222222222 
GMARAGAAEAAAAAAAEGALALALRALALAAALGAAEAAAAAALALAAAAAGARAAGAGL 
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Figure 838.2. Repeat Page Feature Test 
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SECTION 7 STEP 52 (Print downloaded charactor s0 
Printers abttity to print 20.2K characters on this pa 





Figure 838.3. Maximum Data Per Page Test (20K Chars+5$%) 
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Figure 838.4. Maximum Number of Characters (255) Per Line Test 
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SECTION S STEP $3 (Print using downloaded character set - no shift) 
(Test all VFC's - Use 3 logical pages/physical page) 
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Figure 838.5. VFC CHannel (1,2,3,4 &5) Test 
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SECTION 5 STEP $3 (Print using downloaded character set - no shift) 
(Test all VFC’s - Use 3 logical pages/physical page) 
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Figure 838.6. VFC Channel (1,2,9,11,12,13,14 & 15) Test 
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SECTION. § STEP 53 (Print using downloaded character set - no shift) 
(Test all VFC’s - Use 3 logical pages/physical page) 
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Figure 838.7. 
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LOGICAL PAGE 2 


VFC Channel (1,2,9,11,12 &16) Test 
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SECTION 5 STEP $3 (Print using downloaded character set - no shift) 
(Test all VFC’s - Use 3 logical pages/physical page) 
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Figure 838.8. VFC Channel (1,2,3,6,7,8,9,10, & 12) Test 
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SECTION S STEP S4 (Print form with no shift) 
This step tests the multi copy overlay feature. 


, HEWLETT OFFICE SUPPLY REQUISITION 
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Figure 838.9. Multicopy Overlay Test - User's Copy 
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SECTION S STEP 54 (Print form with no shift) 
This step tests the multi copy overlay feature, 
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Figure 838.10. Multicopy Overlay Test - Billing Copy 
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SECTION S STEP 54 (Print form with no shift} 
This step tests the multi copy overlay feature. 
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Figure 838.11. Multicopy Overlay Test - Shipping Copy 
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SECTION S STEP SS (TEST SHIFT IN AND SHIFT OUT MODE OF CHARACTER SET SELECTION) 
Each line will have 25 ASCII charac 


ters (Shift In} followed by data in the Shift 
data will be repeated once more on each line. This test will go through the entire 
This logtcal page will be turned off and the VFC will control Oriating on the next 
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3 pages. 
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THHD HOTE CORIFY GUT SNE) SHAD OE MURLER tem Oe SOEViOND CHET EES oo THD LiMe. 
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Figure 838.12. Character Set Selection Using Shift In/Shift Out 
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Figure 838.13. 


Tih ORTH (ORIPT OFT ROE) MLD OF POMLLER Tenn tHE DOEVIOUS CURMACIERD Ow EID LIM, 
THe9 OTH (HH17T Ont MOWE) SORLD OE SANLLEN Tem THE HMEVION CHMUNCTEES OF THY LIne, 
THLE GATE (9R1FY OUT AOUE) FUND OE FRALLIR Tham Tae POEVIONS CORANCTERD Ow OmIS LMR, 
THI9 DOT (SPUIFT OUT FOOL) PARA OE SMALLER Thee TRE PREVIOUS CHOOT TERS Ow TRIE Line, 
FULD 9OTe LORIPE OT OBE) SROLE FC TRKLER fle Tat PREVIOUS COROOC ERD OH THER Lene. 
THD OATH (SHIFT OT AOOE) HUD OE SME Tk HE PREVIOUS Comme TERS OH THD Kia 
10 9618 (SHIFT OY ROOT) SHOULD OE AOR ER THR Ie POLL OUS CommOC TOS Oo THD Lr 
THI Gate (2017 BOT OR) SHOR BE SLE Toe He PONV IOVE CoRmAC HEAD Om THLE LE, 
A1d Oath CMUFE OUT HONE) SHORE OE SHULER HR TAR POEVIOHE COMUNE TERS dot THI Liat. 
PHS SATA (OMIT OUT ROOT) PRHAD 9 SOMLLER Tim FOE PREVIOUS CBnAE IFAD OW THUS (itt, 
119 OO10 (OMIPT VT HOME) HARALD BE SRE LER Trams THe PREVIENS COMBACTERD Ow THIS LIM, 
1608 OATH (8171 OUT mOOE) IHORO BE UML LER THA IME AUEVION CHMRACIEOD OFTHIS. Ki0e. 
TAU OATH (DHIPT OUT RODE) OAD OT SRLLEN Fine Tae PeRYIOUD CramecrtED om THIH LAM. 
tas9 OATH (6071 OY MONE) SOORRO OE SRE THON TE PUTER CmReRETEAS Ow THIS L18e. 
Ty Gate COP OOT AOE) OOO OE HRMLLES THA To HOEVIOUS CRORNC TEMS On HEE Loud, 
TH1b OATS (SHIFT OVI HOE) MAKE OF SHRLER To THE PORVIOUT CHARAETEOD fo tae Lin 
THEE Ont COMET OUT MORE) TOAD OE DANLLCE THN THE POtY IONS CHRORCTERD Ow THID (it, 
TRL DOT (SFT QUT RODE) ROMO HE SROLLER Set THE SuEVIONS CHRmOCTERD go THIS CARE, 
YH19 Path (HUTT OFT ROE) MORO OE SRMLER Tam NMR vetVION CHnmOL TEED aH THD Lit, 
THUD OTA (SFE OUT AOE) SOULE BE SRALLER Toe THE OMEVIOVE CHEATERS Ow THIS LIME, 
THUS PATO (IFT UT OEE) DOOD OF PANIES fH IME COE IONE CAC TERS Oo THD Lome, 
YH POTR (OMIFD QUE HOE) IROL OR SAM LER Tea HME OREVIEU CHOSE TERS OH THIS 4 IME, 
TMI pote (OP) OT MOOR) SHLD OF IRELLER FHM THE PREVIOUS CORMCTENS a 1HI9 LIME. 
11S BREA COUUFY QUT HBO) SHOKLE HE SRN.LER Teom IMe PREY IES CORRMC TERS OH THIS Lie, 
TM19 BOTH (ORLFT O¥T MODE) HOLD OC SRMLLER Fo THE SUEVIOND COmmOCTENS OH THIS tHE, 
Img 970 {90071 ONT HOME) SHRAD OE SRELER Te THe PREVIONS CmBOReTtOS ow TmID 4 16e. 
AVS OAT (98101 Out UOT) ROME OE SRMLER CH tae OHEVIOUS COMmMCTENS OH THI Lime. 
11S PATE (SWIFT OUT MORE) SHOVLD OL HOMLLER TiN HAE PREVIOUS CMRMC THOT GH THD LIM, 
WHE BOTH (HFT OUT MOOT) SEMA DE PROLLEN Fane TA POEVIOYE CORmAC TEAS Ow THIS CME, 
1909 DATO (S007 QUT MO) SD HE LER Fim THE POE IENE CMMNRETEDD Ha THUS IH, 
Wd Bt (SITE BET MOOR) TKD HE IRLLER Teen Tat OFEVIONT CrORNETOD Om THT LiKe. 
AUD OATH LORUET ONT MO0E) SHMLO ME OROLLER THD THE PREVIMNS CHHmEC TOD Ow THI AINE. 
Hye BAER GHEE OUT ROC) SHORE OT ROLLE Teme Tee OREN CNONRE TLRS MH TE Loe, 
19 GOte (IFT OUT M00C) SHRULO OT SURLLER Tham Ind POEVIONT Coma TERS Oe fers Lint, 
1419 OATH ERUPT OUT AOR) SHORE OC SHRLLEE Poem Tm PREVIOUS CemONCHERE Ow HEHE Lint, 


103 GOIN CHIT BVT RODE) SHOAS BE SMELL ER Titel Tat POEY Oud CempeCTERS Om Ta19 Lime, 
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THIS BOTH (ORIFT Gut POOL) SHOLD OF SHR L CR Tet THe POEM rONs Commarrees Om THs Lip 
THA DOTR {HET GUT OOK) SHOULD OL SUM L LD fete PME SREY IONE CommarIERS om THR Lit 
TALE ATA EORIFT AT URE) BRO OF ROLLER Tome IME FOEVIOWS CameCiTOR Om THHE 440 
Hg ATR (TOIPT GT OURE) SLE OF HNL EA tote Me OREVLOWD COMmRETEMD OO THD GOP 
HID COTO (99179 OUT HOR) DLE OF SMMLLEE fra THe FUE LOUs CHANRCITOD OH Ime 4H 
TH OATD (MHIP OUT MONE) IRILLD OE PRMCLER THN IME CREED COmMNTTTED Om tHHD LHP 
THE OTR (SFT OUT NORE) THOMLD HE SHRLER Teele MRE PORV IONS CommactemS Gm THd G1e 
THD CATE (S008 OUT MORE) THD OF SHRL EN Teme Tee HOEY ICUS CHOmACTEOD Gm Tm 4H 
THD OTR (90007 OUT HORE) HAD OE IRMLER Theme He OREVIOWD ConmeCIET Om FOI8 LID 
HIS GOTH (ANIET Gut MROE) PHRAD OF PULLER Thee tee PORTIONS CHEmeCTTMS Oa Tmt 4th 
10d OOM (HIPC BUT MOPED THAD BE IAMLLEM Tran tne HOEY OUD CwemmcrreT OH MmID Lt 
‘THD COTE (SHIFT OED NOE) HAO DE TAMLER Hetn TRE OME IGWS COMMECTEOE Ge THEE Ath 
THES DATA (SHIFT ONT HOUR) THOME OF HL LES Thom Ter Perret CHameTES oH tit qo 
THD OATA (OPT OUT MONE) THOME OE IRM LEM Hee Tee PREVIONS CHRERCTTOD Gm THE Kio 
THD ROTE (HIF E GUT ORE) THO OE TALLER THOe tat POEWIONT CROR ITED OR HHS LP 
THD OOTA (AMIE OUT MORE) TOD BE PHMLER Tete tat revien COMMATEOD Od THIS Ke 
THIS CATA CRMIPT GUT ROOT) SHOE BE CORLL EH TRO Tet PORVIOUS CHOOECIEwE Gx Mme 410 
HIE DATA (DIET QUT RODE) SHULD OE HURLED Teme fer CORY IONE CHOON CCT GH twit hI 
Tad DATA (O600T GUT ONE) SAS OF PALER Them THE OOEU TONS CHMOK TERT fw HHH 512 
THid OATA COMIPY GUT COT) AD BE SM LER femme tee MOV eYD CUMMELITOD Om Tee 41 
THD DOT (WHIT QUT BOE) SOLO OF TAMLLER trim He OEPYOAYD CoMmACTERS Om THIS 410 
TmAd ATA (IUEE GUT MORE) SHONLO HT TRALEE Teme THE SORY IONS CemmetreD GH fHHe 4 1y 
THIS $018 (HHIPT OT FOOT) HHORLD OE IRLLER tem toe SOEVIID CHRONCTEON Ow MHIP 41 


THLd OAT COMET OYT mOOE) INOVLD OT FANLER ftw THE CarYEOUN CHEDNETERD OF FHI LIP 





TUng OATH (9010 AUT MORE) SHAD OE SELLE Tm Mat OOTY COWS CHAMICITOS Om Pm 41> 





THIS BOTA (HFT OUT AOL) OULD OE PRRLLES mE THE POEVLOND COMA IERE Om 
Hd FATE TIUIPT OMT FOIEEY HOME OF HERLEH twee Tae CorVICUL CRONIES Ow THY 4 
109 OTe (MUP OUT ACRE) PROUD OF FLED Fae THe cORveOUT ComoncttOD wm tant 418 
Ima gate (9101 BU AONE) DARD OF PANNE? tan tH POM LOUN CumnECIEAS om MME 4 
TTS PATA TSMIPT OV? ORE) WHOLE OF PULLER Tome Ie SUEY IOUS CaRBECTIOS GH TRIE KH 
TA09 pane TONIET BUT MOO) THLE OE FELL TA Tome Pa COPED ComoNrttOT we THI 419 
THU GOTH (HIPT Got AOU) MOND OE DOMLEE fie Fad PREY LOT FeRmACITOD OH MmID 418 


PHLe OAT COMUPT GUE HORE) GAAS DE PARLE tom tnt POFVLM TD (eOmNITOR OH toed COr 





Tw19 BATS {KFT GUT MONE) SHAE OT PAMLEN tebe tot BeEVICUS KemmerttOL Ow fwd 
Fold BATE COmTET OUT MEOE) HMA OF DAME Teme Teh HUEVTOVE THnmEIIED GH TENT G+ 


THD ORT (SNIP OVE SORE) OHLD OE ORMLLER ft THE FOEVIONS CemmectreD Om TwId LHe 


Character Set Selection Using Shift In/Shift Out 


ISESEST SVCCUSECCCrEC EES 
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‘eeeeceerrcerceeereceere 
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Figure 838.14. 


CH COTE [HOT OUT OOTY THON BE TL EH THA IME FOEVINNS ComPaCTERS G0 teIp «rer, 


Hd ATA (OMIPY OUT MOE) SOK OE IHALLER Mr IME PREVIOND CrRORC TERS OO fd Line, 


. khkakkkkkkkikkkkkkkkkkhkh 





THIS OOTA {HEE OO RORED SONAD OF SLLER Tomes That PREV IGM commac HEOS 


THIN PTE CHET WHT FOOL) SAD OE SHMLLER Ths TO POEVIOW) CHMORCTERD BH HHS Line, 


TEIN SATA (MUTT OFT MORE) SHAY ME DORLER Tew te PREVIOUS CREMRCIEND we THe Ute, 
AUD 9018 (OUIPT WNT HORE) THORS OF TAMER THE HE PREVIOWE CrmmaC TES Om TmH2 (ite, 
THD OTR (SH17T O91 HORE) PORNO BC SRLLER thee THE POE IOMR CuNMRC TEES OW Hd Kind, 
THD OATS (DUP OWT mUOE) SHORD OL SOLER Tuam IME POEVIENED CumORE ITED Oo THLE LHe, 
TH GATE LIRIET COT FORE) THUG OE WL LER Timm Tet OREVIOWS CHMROC TEES Ou Tee 4 rut, 
THIS ORTA (WITT OUT OE) TOMRD OE SAmLER fom Tmt MREVION! CHOORCIEOL Om tid Lime, 
THIh COTO (ORIFE OFT NCO) HOLD OF Imm LER Te TRE PeRVIONS COMME IERE Ow THIS Lim, 
TOIT HATO TSMIFT GOT ONE) SOMO OE SILER trem TU CORIO CrmPAr ERS Om THES Line, 
THD DATA FSMIOT GOT ROUED SHNAD OE SOLE Them Thm PVA Ove CHmmN TERS Rm TID Lame. 
THI GOTO (S0'FT Out MOO) SHNAD OT SRMLEN Tene THE OREVIOVE CHAmAC TEND Om HED Line. 
THIS OATH CII WoT MOET HOLD OT DAML LE TaN Me DEVENS EHMORETERS OF TRIS LHe, 
AMIE ORO COMIET GUE OED Se D BE SHMLEN Team Tey OEY IOUS CHMERCTEOS OF TRIS Line, 
THIN DATA [QUT OFT MOOR) SHON OF TUMLER thm Toe PREVIOND CHRORCITOD em rid rem, 
FHrd WAVE (ET OUT COUN) HORRY OE SOLER To THY FOVIOWR COMPAL ICED Om THIS (cme, 
THUY GATE CUMNPT OT ROOT) SROAD OL DHMLLEN Fmt Met FORVIOND EREPACTENL Ou TH1D Lone, 
THIS DATA THIET GUT POUT) SHORE OE SHLLEN Nem Tne PREVIONS COMBACTEOS Om Tm (Mt, 


THN DOIN TSMEY OUT ROL) SHO DE SHELLED THe IE POEYIOED CHORLTON Ot THD Lied. 
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THI9 GOTO (SHIFT OUT MURR) SHORE OF HURLER frane the PREVOWE Cromnn TERS ou THIS Kime, 
(m1) ORT (QNIFT OUT NED DNR Ot HEM EH Tamm Tee ROEVIOND CrMRL TES Om ND Lime 
HIG OOTA CIHIFT OUT ROE) SIMO OL WER LER hate toe PREVIONE CHANCE THEY BW CuI Loe, 
HID HATA (BIC Gat BONE) PAD OF SARLLEN tents THE DOEV IONS CHOROC TENS Oo tnd Lint 
HID DATO CWHLTT GUT RODE) SHOMD OE MLLER Th tee OREVIONS ComROCTTES Ow tH18 Cine 
THD COTA (SIFT OT MAE) TROND HE SURE Teme IME HOEVHEE ComeRC HEAL on TRIS Loe 
TUNG GHP (BOLTS GUT AONE) SHURE OF OORLED THEW MAY PMEVIOND CMMOCTEDS Om THs Lime 
(01 90H (HHIFT QUT SOOT) SHORE OE SGN Tie Mme CREVIMUT Cane TEES OW Td (cme 
OHH ORT {IRIE OuT MONE) SHAD OE ORELLER Teme THE PUEVIOND CORNET TEAS Ow Tes Liat 





(119 BATA COMITT OUT OUPE) HON BE SRL CR THOR Ne FOEVIOND CROC ITED OR Tet Gia 
RID RTE (SHIP OUT MONE) TOLD OE SAMLLER Tee Te OREVIEND CoOL TEES Om HHH List 
THD OWT (SRIPL OUT AONE) SHOE OE SLES Tm Ie PREVIOND CROBAC HERE ON TRS Come 
THD NTA (OHIPT GT AIOE) HOOD OE SRmLLER HO Tem OREO CRMORE EOS Ow THIS Lime 
THIS CNTR CSRIFS OUT GME) SAD OE BRE LEA Tie Te mREV IONS CrmbOC TERS Gm TRIE Ure 
FUN HOPG (SMIOT UT HOE) HMULY BE SERLER Fete TE PREVIEND CmAMOCITAS ON Tad Loar 


HID OAT (HLF Out MONET MAUD OF HOMLLCE THON Fmt PREVIOD CHART (ERD OH THIS Lier 





THIS ATH (OUIET OUT FOL) BROMO OE HRRLER then THE PREY HOND CommEC TEES Om Mme Lie 
HIE SATA (ORIPY OY COE) OLD OL SRELLER TW THe PREVI CROC ICES oO Hd Ciet 
1D ATO COMIFT OUT ROOT) THOS OE SHULER Trem fet CREVIeNE CHENACIEEL OF IH: Lier 
HID OOTR (OMIFT OUT SOUL) SOMO OF TLER Tue ret OREVIONS CunmC TEED Ow TeLD 41a 


Pare GOTO COWTFT OUT AMEE) ORD OE BRELLEG tee Tet OMEVIOND CmAneC EOD gm 1P)9 Kime 


Character Set Selection Using Shift In/Shift Out 


SECTION 5 STEP S6 (Test page skipping features using the Write Function) 


° if 1a commers 10 fee om q owe om yenrem, peer 3, 
ie gron Tale, tack (hoerem pace 1) se ETRE SES TE RMRE (etc, reer ay fart pee 9 On 408: 


SRICSSLAS ESS 1ASELUILSESUISLSITOT Ss LS S5Ca Swe vee. 


SESLERSLT 28508858 Love SUNSET EASTETTINTVSSTTIES Tee cee awe. 
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Figure 838.15. Write Function Skip Test 
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SECTION S STEP S6 [Test page skipping features using the LPT Skip Functton(140)) 


A file open (function code 3) was used to close the previous page of data. 
CLOSE and multiple page ejects (write using X61) were tssued to confirm that 
multiple page ejects do not occur without any data being transmitted, 


| 


LOGICAL PAGE 1 LOGICAL PAGE 2 LOGICAL PAGE 3 
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Figure 838.16. LPT Function Skip Test 
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